mLLIN<{  BORKHOLKH

207

drill holes, imperfect balancing of charges, or the use of too powerful
or too weak an explosive may result in a very inefficient blast and,
as a consequence, the loading ma}' be greatly hampered, particularly
where many large charges arc fired .simultaneously in deep churn-
drill holes, the mass of rock thrown down occupying the fillorn
for several weeks or even months. If the rock is imperfectly
shattered or improperly thrown down, excessive secondary blasting
may be required and the filling of the wagons may bo both Blow
and difficult. On this account it. is a false economy, both of money
and labour, to place inexperienced men in charge of the blasting.
Drilling the boreholes is a matter requiring considerable wkill
and care, as a faulty hole may cause a serious accident. The
boreholes may be made in .several different ways : (i.) by hand,
(ii.) by augers or .screw drills turned by hand power, with or without
a mechanical feeding appliance, (iii.) by rotary power-drills, (iv.) by
percussion power -drills, and (v.) well-drills. The height of the
face, the depth and diameter of the holes, the hardness of the rock,
cleavage and wetness of strata, the necessity or advantage of
speed, and other conditions, vary so much that there is no single.
system of drilling which can be used exclusively to the best ad vantage
in all eases.
When the amount of drilling is sufficiently large., the cheapest
method is by means of a pneumatic hammer, a wave-transmission
device, or other power-driven appliance; hut where power is not
available the much slower hand-drills are used. The. old hand-
drill or jumper will always be of service where it is difficult to
supply air or steam, especially for nmali holes and. to depths not
exceeding 15 ft. Tin* tools required for this work are a (Mb. sledge-
hammer and three drills or spuds, varying in length from 3 to 4 ft.
for the shortest, up to 10-12 ft. for the? longest. It is necessary
to have* these lengths to suit the convenience of the men an the*
hole deef>eiw. The drill* are of tool steel J-I] in. in diameter ;
the- lower end is sometimes drawn out to a fan-Hhapod bit or (tutting
point. A bucket of water, a dipper, a brush or ** swab," and a
Hcntper for cleaning the drill are also needed. The drillers usually
provide their own swabn by cutting a young sapling (preferably
of hickory) HI* inch or HO in diameter and about 10 ft. long ; prior
to using it one end of this stick in beaten with the sledge-hammer
HO an to fray it for a length of fJ-H in. and to convert it into a rough
brush.
in drilling a vertical hole* by hand, one man uses the sledge-
hammer, another holds the nhortest drill at the point selected
for boring. The man with the .sledge-hammer ((railed the striker)
strikes the drill with quick sharp blown, and the driller raises the.
drill a short distance between each, blow of the sledge and, during
the name interval, twistn the drill through an. angle of 30-40 degrees.
Kaeh twelve blown, therefore, cut the bottom of the hole over
itn entire, urea, creating numerouH small chips of loosened rock.
Thin procedure IH continued until several inches of rock have been